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Abstract: PROBLEM TO BE SOLVED: To suppress generation of dishing and erosion when 
buried wiring is formed and to reduce the damage such as scratch, etc., by mechanically 
rubbing a metal film surface using a polishing solution containing no or low concentration of 
polishing abrasive grains, and having a pH and a oxidation reduction potential in the corrosion 
region of the metal film. 

SOLUTION: CPM is carried out by rotating a holder 12 supporting a wafer 14 via a backing ^ 
pad 18 on a fixed panel 1 1 on which a polishing cloth 17 is applied. A retainer ring 13 is ^ 
provided so that the wafer does not come off. A polishing solution is dropped on the polishing 
cloth from a first supply port 1 5 provided on the fixed panel to perform the CPM, and the 
supply of the polishing solution is stopped when the CPM is terminated, and pure water is 
supplied from a second supplying port 16 to perform rinse. Herein, a metal film surface is 
mechanically rubbed using a polishing solution, containing no polishing abrasive grains or low %^>\ 
concentration of not more than 1 wt.% of polishing abrasive grains, and having a pH and an 
oxidation reduction potential in the corrosion region of the metal film. 
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[ 0 0 3 1 ] 7S / If -kif ix(iBF«aflCttJt 

y ^^^SsJDLTWSffiSrpHl 0. 5 0r;u*yttl- 

7X»-ft;* y ^^tiv-y ^^mtm^^y^^y-tz^ft 
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£ a M;ttfSBO*8\ ID 9 (c^ L/"; t ]:?l:pH<7, % 
-fkil^m&>o. 2 TfetltfC d-y t LTS»t 
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i nit^T 
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H 3 ) 2 V ^vi LTi0£S»£it5flM8#fo5 o * 

C u -NH 3 -H 2 O^Cl1to p H-mt:M7tW J itL 

txr^f- 14 21 7-§\ 1 9 9 5 f"i i23. 
8 1 1 ( J . Electrochem. S o c . V o 



1. 142, No. 7, July, 1995, p. 23 
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tit tt^>:.:/ > . jj 7 '/..t-./v ( ttT B T A - E . 
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I C 1 0 0 0 §r/8^fc 0 

[0071] ^m<Dwmm?.7£&±\zntf btitcm i 

<OW&n 1 5 A»fcWS*-h(Cj^3 0 c c/m i n 05§^ 
tITLTCMP £^7?, CMPi5j»TU^S»"CSRl 

1 6 d^fcjffiTkSrtt 3 0 0 0 c c /m i n OiSffTW 

[0 0 7 2] £i\ V^^J5g^^^TV^^V^^ 

tt->l? n>^^_b{Cj?$ 2 0 0 n m(7»y a >-®HU* 
SrJgdcU^a. »*Jii LTffS 5 0 n m<OT i Nfllt 
fllS 8 0 0 n m<DC \iBt&Xs<y ^ y y^SI^J:otK 

[0 0 7 3 ] *|!3te«Tffl^fc5FB«W[»{k:14»KXV 
BMfc* £ TKiStfrf fc-T £ » W "C fc 3 *T«» SrS-a tfet)^ 

MK ^Mlf tk <d mmm. & x ^ t ^ 5 * 1 £ & *> e „ it * 

f >^$n5iiaT-*>9 , CMP*KiflW(c:^s/^>^ 
# i!?T-r 6 t ESMSii ^ TKfiK £ n?i ^ fc , r- # £ tz ft 
(£v>^7^M^ l>\ ^y^>-^3&Kfj:, (3 2 irf^ffilicf? 



[0 0 7 4] [13 (cW!S?iSOia*'fb**7X»Kft : i?tSS: 
m-<tz^^^-r, ;xyggg(j:o. 0 3ti%t- 

itT.^LT&S, WS5S«ttia»'ft:7K*7KO«a^ 1 0 
f$?g%CD > # (ClS^Cffi 8 4 n m/m i n l:/TlT^5 

gcDStZbZb. 5ft8t%T?*tjBi^^-fcfc 3 0 Sr^Lfco 
ifi&4fc*9»*<£>*. tUU^^SWIilOnm 

/m i n«7oiSI«i<e(), *ia&*ia*£7»/*;i- 
£ Q ^w-e5flEa%^ifl»'fk7K*7Ki: 0. 0 3lf%O 

[0 0 7 5 ] ffl*^iaj»&®^i-5K^ws*froisf 

R^^S^Lfcv/y a:x£«2 5±iCii:$ 5 0 0 n m<D 

JR) 2 4 5 0 0 n mOV D ^ Vg«2 3 ^1 

$ 5 0 0 nmOESfflOS/^-y^'>y =i ^SMUIH 2 
3rtiC^Lfc 0 ^<7)Ji{c:«*Jii: 5 0 nmO 

T i Nl 2 2S:fiS;fflSLfe«iCj» S 8 0 0 nm<DmWm2 

4 5 OlT-3 O^Hl^KSfR&SSrtTofco '> ^ 13 
^2 5 }c^y— Ku>f y*^>F»« K-^i#*fil 

[0 0 7 6] roKWSr, sfls^^ia^kTKSTKt 
0. o 3S*%0^^^*&*67K^j!S'&LfcWSfaSrffl 
^TCMP^ffot^ E]4 (b) <7}£5^ T'-f'V 
y^xD-^ 3 lsti*1faS 0 n mi^T i: ta SJ&tft^jDX 

sum, TiNi^^feti. 

*I0. 3 -^-f ^ n > — h/V^^ 3 <r^{ # v > — h/w, ft 
J40mm) ^»?BBa» (EJfcfiORHO. 3 ^ cr ^ - 
h /U'^^fb 3 ^ n y — hyw, If40mm) ?rfflV^-C 

*ii/$ft*K»S:tTo.fcS*. m* 1 0 0 "9 

[ 0 0 7 7 ] ft{c^oy7^**IS^<^WS?Rt-J:o"C 
^^U7t^J$r^-ro j«IK^ffii:CMPft#fJ±E^*I» 
iA^Id^C0^^ffi>[^«T^-5 o Hi 7 (a) -Hi 

7 (c) f;Lff2j£LfcB:@o. s-^-r ^ a ^- h^<omy 

7^ffiie:'Tto H3.1 7 (a) (SCMPlltOfrmtS 
1] 1 7 (b) (4CMPfs:<^!SrffilSfm, Hi" (c) 



(10) 



tt ±E a* *b ji «it "C'fe-5a 7" 9 ^ ^ tt*fi»iR ^ M 

(OTX-tfciT-*— /Ut±3R<?5 S u b a 8 0 O^XHGM 1 1 
5 8) T-t>Ell7 (b) Oi^lC^^^ 10 "^ 

3 Wj:<fat5:>mfc, a«3f»* (i cio 

oo) <rl£x.<5C 

[0 0 7 8 ] CMP<o».ft»aitcBaL"C{iBaH>i<t7'5 
Zb&XZIto M^Hi^Sttt, CMPgtoiB 

lfc».S^C u <£>WBa s »T U T i N^WSI* 

[00 79] sit* wSiaam^wsfK^Tt^w^^^ 

[0 0 8 0 ] ^HJtMTftt. SMfcfflfc LTiSBMfc:***- 
[0 0 8 1] *»ft7^i!?A, q^i^T V^-n 

[0 0 8 2] _(g^j?l 2 ) *ISlSW^tt^ 1 

±1-£ ;fri£fcov^^ * ° 

T\ CMP ^icSHXffi^iaSJ^^y^^^*^*^* 1 ^ 
[0 0 8 3] K^ij^BTA^ffl^7t 0 5tfa°/p^i|» 

-ft*3S7k i o_. o 3 ji Ji% <o ^ ^ .>:.Si.2Lffi7 < K.KS^' t fd 

#&t5i-, BTA^0.,_.l%SADL.fc o BTA&gsJDL 

-c V; *mmm<n P Ht ^tit^m-a^ & a, i-a^ts: 

1 s , H 9 tc^LfcfB^Sft«t-*>5o ^iEOT l i PHSJ- 



StspSrtBlTELfcie*, T i NBtf>eB#fc£»-C 1 ■ 9 ^ 

M (E«« 0 . 3 ^ a > - Yjvt-h 3 -r>T * a * - 
WW tJ40mm) *»3RE» (EittMIH 0 . 3 
^o^-),y^^3^^o>-hyK 5 $ 4 0 mm) 

[0 0 8 4 ] t-^-CMP5rfi^1 (Wx.ti2 

«OB*M) ffo/:^ BTAS:iBJDU4V^»ttTtt 
Hi 6 (a) Oi5l-«Eiia^l0 0nin^§fc* 
^ y ^ \s # S ttx ffl 52 <D S6J*BRB# i 9 1> OQ tf «'J? ^ 

J; 9 SI 1 6 (b) <D£? 1 0 n m£TFU:SlM1"5 d 

[0085] ±tzwmmzMmizLtch<nxhffim^%i. 
as**fc*^<a*9— tea* i o%«±-efeofc^*c>tL 

Si?^(75±S)--^li.8%^Ti-^o7to fiu 
[0 0 8 6 ] £*Sr**4ft:i-S»«fc LT7Kg? 

[0 0 8 7] (5IKS#J 3 ) *:|llEW"ettl&a««-(6Kt- 

2 (DWmm ( 5 ffa%Oifi»<t:7K*7K > 0 . 0 3® 
fto/oCO^^V^t 0. 1 %OB T A ^^TK^i^-a L/t t) 

^ : ^2 0 0 n m) 2 . 5 %^3D ^ ^ er>^ S L fc Q 

-i%h<nwmmvm^x-m&m2 ira«^a2e>ii*E« 

O^^D^-fy^ ^^ 4 0 0^><^a>-hyvc0 
BWOWrffi^St ( S EM) xm^LX 

sy^ufco is (a) (b) \znm\^^m7Rx^ms 

[0 0 8 8] 16 (a) Cb) i^7V'»^i 111 n 

V > ^ fi *?I ( C ISM Ztl. «4^4 2°*-**^ 
# Ti^flS (lOnmWT) {Z^Xi&i&^ilfCo (US 
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(a) (b) (OttMfrh 9 0-7^ 9 a * — h /KOiElfcW 
[0 0 8 9] *lcf>f '>y/ti^D-v3 ^Icoryt- 
7h^^{C^oTtTo7t 0 T/i^^«g&««J2 0. 000 

ill%, o. ooill%, o. oill%, o. o 

5lf%, 0. lit%, 0. 5 11%, ltf%^7 

dso. 0 5li%aTi£^5 irH{fi> ^7^5 -T^S&d* 

(2 0nm^T) Xm 6 (b) 0^^>— ScLfc 0 
J: 9 , r/U5-M6fe»«dso. 0 5ll%J^T<O#F^ 
a$Srfflv^TCMPSrff5 -V^'i: sen 

[0 0 9 0] (HSS0ij4) *SJ£«-Ctt©a»«<Offi« 

(5#^%Oi§^>ffc7R^7K£ 0. 0 3ll%(0^xy® 
4:0. l%OBTA£»zkl£jg£Lfc 1 bO) fc, ^ix^ 
T^^tSt (S^^ : &J2 0 0 nm) £0. 0 0 0*1 
It%, 0 . 0 0 1 U%, 0 . 0 1 11%, 0 . 0 5 
ft%, 0 . 1 ff%, 0 . 5 11%, 1 11%, 2 . 
5 11%, 5ll%aSJDLfcW*S$Sr«acLfco ^tLb 

owmm&m^x&jOis**— ^(Dm^^mwmmmt ~>y 

[0 0 9 1 ] ^<7);£J&, lfil%)^±cDT/V^i-^&S 
tOffBiSt C M P ^ o > V = ^SfMfcBISSn I- tt. 
BI2 5 ic^LfcJ: 5 tc^^N^fc 9 100-lOOOfi 
Ojfttt^^7y^)t^«»«-C«*Stbfcd5, 0. 5 
ll%£ATOr/V5^-©«[iB*OWSS3E-CCMP Srff-D 

[0 0 9 2] 2k*^«B*E(wjgfiS:SixS^^9 j/^SrW^ 
7Co 0. 5 li%J^ ii^7;v titiSf ^i§StC 

mp %n<>itm&wiziiiB&xmwmt£m#;<Dx* ? 

feofc 0 0. ill%cor/i'S^?^»£oWBffi-cc 

rcofiqsferS EM(c±s !?^^Wrffi<oaSt AF 

7 ry^cO?££tel 0 0 nmllT*fe6:^^^o 
fc 0 *ltoii^fflSJ»iOiSSdS 5 0 0 n mtfcSfc^ 1 
0 0 n m<7);*^ 9 5/ ^ (IRS Hi: 

[ 0 0 9 3 ] 0. lll%«TOT/V^f-S*aai*C0BF 
Sffi T C M P £fr o fcSH* BB T- tt S S&T-f fJ S'J ^Tfg * * 
7 y^li?BScLfco ClftfeOKfil-SrS EMi-AFMfl 



15- J: Jg**:#x.a ^ b \t^\ 

[0 0 9 4 ] $ 7 y^<D^^^\^MX^ %<D 

TWBWltSffiEI*c!S§:*tiDi"5-fc^*t:-#* SJFSjS 
* *r ± if 5 r > j^ffi (c o > ^ 0 a* t> ^ tco 

[0 0 9 5 ] iiC^iigg 0 . 1 11% WTOWSffi 

ay-h/l/, Ij40mm) -^$5^SE,^ (E»RflB5 0. 
3 ^ o ^ — 3 ^ a > — h/W, 4 0 

mm) %m^xm&/&ifcft9i&?T<>1Z&%s (51*10 

[0 0 9 6 ] 5 ) *|SJSffllTttlS»»ac^-l6:« 

^zzmtftitoffltfimzm^tzo mt&M2<omswL (5 
ffa%oia«s^k7K*7k> 0. 0 3ii%^^-y|?> 

0. l%OBTA*S$7M-i!B^LfcfcO) di-iMT 
/US"MB&£0. 0 0 0 111%, 0. 0 0 111%, 
0. 0 111%, 0. 0 5 11%, 0. 111%, 0. 
511%, 111%, 5 11%, 10ll%^Dt7t^F 
mmZftMlsfZo KJR-tt, i$ 8 0 0 nmOlSl^f 
£5nm (USSOT 1 O 1/ 1 0(OWS) OTiNiSrtt 

s^>y = ^mzm±fc*s<v* y >^-c^«L^fc 

OSrffl^-fco roKSSI-Sr-hlEOWSaSSr^^TCMP Sr 

[0 0 9 7 ] ^co^gm, ill%a±^T/u^tStt» 

«ItTiNli:OBT«4Uc r^5^5gSi:a* 
aaic?g*i-5«»^i5iSH4:%*.?,ixS.o 0. 511% 
KT^Tyu 5 tMlS<^f S«T CM P S:ff o t !? ^ 

IHj^ix^^dsW^i-aiWSiei^^SSIE 

[0 0 9 8] tZX\ m$L&m0. 5ll%eJLT^W» 
^$r^v^T^SS0ij 2 i: Banc LTS^^ia*ftSr?gjS: U 
7t 0 KipKi, B4 0TiNf2 2S:5nmlCtfcRfl'Sr 

J&f&-tZ>Z.bfrX'%tc 0 
[0 0 9 9] mt&M 6 ) *|tl£^JTttl5««SC0-(S« 

(5ffa%oiaK-(k7K3S7kt o. o3it%^^^y® 

tO. l%(7?BTA$r^7XlC^L7t T b^) >> writ- 
Tyu^ 0 . 0 0 0 111%, 0. 0 0 111 

%, 0. 0llfi%, 0. 0 5 11%, 0- 111%, 
0 . 5 11%, 1 11%, 5 11%, 1 0 H%gsSD L 

tcwmmzmnLtc* ztih<vwmmx->v ^^itm 
±^m&£titcmmmhT \ NSi&cMPCiote 
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[0100] -tOSSS, 0 10 [Z^LTcX i \cr^^-r 

wftaa^isai-tt^^teattw^u, sso. on 

tc x ^* I? t^M/v^- (PVA) (^y^v'ifcif-t^ 
^y-^^^ffflLt, *tt*&i0 0BBTl:l6 
WLT^fco U7t^oT, 5SfejR£E^o. 0 llf%y 

[0101] <JSl£0iJ7) *|IM^J"e«\ lSa«Kco-(S 
CMPMlSS&ffi«T# 5 : t &^to (2 

*i- 0 «(ocMPgixii m^T^^^-m&mx 

[0 10 2] 5F»(-i , 9tttaUfcv'y 2>BSMfc:K 

SfeS:fift^i-^fci6^*7ySS (HF) (ci5K2^7'> 
[0 i o 3] Bi 2i:#^i:«5 0. 0 lli%*I 

<Di&mmwmm%L'%mwmm z m v ^ <o c m p i§ 

rt* 1/ l offiFtcKcixtf, WS*<!0f**3&s l 0«lc^o 

[0 10 4] 4kS4t*3tXi»^J:0S4*ffiafeSr»fiBl- 

fc 0 Hi 2 <olSttigi&»«ri s 0.01 lf%&Ttfe 

na35ffl±{£ffi^riB^fc5d s , o. oo5ii%«w 

[0105] . (ISi?l 8 ) *HJ£i?i-Ctt®*2«S^fi:« 



[0 10 6] fflCMPfflCDT^^ ^-BFSSiIttCMPBtH 
ert-A-Ii^l^feTS^.I: L, 10 0c c 
<Oi8«TCMPSS*rt«cW»»l«:#^1"4i: ISO CM 

cMP-eittts«too cMPai^i^a 

[0107] «^>7/^; -Mgaj»*ds i aa:%tx±co 
ws^irffi^/tcM p 5 s^ocm p mm^ * h <£> 

[0 10 8] rixicSFtUT. #IBWOWfi?8TttTA^ 
^©&»£§r 0 . 0 0 i%^T(-«t5:>^i^C 

[0 10 9] CMPgllcHLtt), Tyu5^-5Sa«S 

^o. ooo i%^TTfcn«gm^si, mmm 

IlloWSiKSrffi^* w i K:±oTCMPB8S^fc"e#*j7 
[01 10] (JH*£#J 9 ) &$mmx-&, ^S&> BTA 

■oKottK-cftSrzkS^bi- 5 r t t^mxh^tc^b, 
£ 3 BTAtt3aSfl»2 t(B«fC3i2x^->^S:»M-r5a 

5 0 «FS?SO*«ttfiH» : 0. 2*^%, BTA : 0. 

[0111] ^SS0iJ 1 t IS)«(c«o^y ^^^5SKSrM 
-<7t,T£J^ B T A (O^D(C J; o 6 1 l^fiSt 5 

fc«Ej»<0«ftlfi»i*S:»J*Ufc^*^ T i NJl^SB^ 
ttfetl. 9-7>f i^ii ^ h A'Ca(fi£*# 

fco ffiffiESI (Ei»«0. 3-7>< ^ a ^- fyu^ 

lb 3 -^-f 5^ * > — h;K Se4 0mm) ^tB^SE^ (BE 
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A\ §£4 Omm) effl ^T«iI/*6j*K» £fr o 7tJ£ 
[0 112] £rc, BTASrjSflDL^^WSfffiT-ttSHie 

^§16 (b) (OJ:;(Ctl Onm^TiCjfPiiJ 

[0113] rowsffii^r^^^ft^iSflD-t-a >s 
r h <Dmm.$xT\z.Tj\s s i-m^ i&m-t z> r. > ic j: o 

[0 114] fttcjgfigLfcSfeii^BaJR^^-f ->>^S 

OffiEtOi % ^S^iSIS (20nm^T) T'i6 (b) 

5 irlCckoT, EUXtfig l 7 (CT^LTt J: ? tz^t 4 
to y ? t o - 3 > ^jqjfflj L 7t±i ftii^EiftWigSV 

[0115] (HJfe^i l o ) **SS09T-ttltJ£fisj 9 <nm 

m^L (5fi» : 0. 5#^%, B T A : 0 . 0 llf%) 

[0 116] [Hi 4 fCK3fcO$ffSffit£<fcoTCMP£?T 
ofc^^btb7 t c2®IE^*3tSr^i- 3 v-y 2>StS9J 

(Bl 1 5d»?>El2 0 o lJl@<0iE»2 1 

SWia 1 ? 3 2, 3 3, 3 4 ^41:, -tOWS38 9^ 

Lfc, 3 9liTiNl, 5 2 te^A— /U/fcD 

SfiJ»BSJiT-fc5o 

[0117] 115 LfcX 1 ^m&V&zi^ 

1" © *T ega* fc5 a xii & BSih-T 6 * (cSBia«R± ;c ■> y 

= >S^kffll§r 5 0 nmJeBfeLTfeS^, |14 V 15? 



letting L-ciaat ir^i^ (H i s , 19, 20^ 

[0118] 118 (CfJ 1 Ji B(DEZ'M2 1 t 2 gtOfd 
^3 l 0lc:J:o"C«asn7i:SB^S:*L 

X^SlLfc t^-C*>5, ffl 1 4 iC^Ufc <t l *ZT4 *>> 

HJS0I 2 L t> ^ t- 1> H« ic # Ji iSffi £ ^/Si" 

[0119] E2 o<o± 5»-. ?Uft%ffiMfe<nft 

*w^b«FS*a^rtfflicL^ii^T*fflaEa2 l i» 

(a) (d^co^^^Lfco 4 4tmi£L,timmmuT* 

*<OJB*SrKJhi-5^.4:* s "C#fco i20 (b) (c-^cq 

[0120] ii 9 cii7^7/^>yy£i:J;ot 2 

^J-r 5 ^ > K 2 Ji @ <^Ej» ^ S:— «OW»-?fESBi- 
5S«tfc5„ r r.-^ttias^iEtt/iSriEWSSjT- 
WSa, ^"^ 2® g£OlE^^ t±E09FSaSTCM 

^(c±oT?»J«Sixfc^^^SB^t ! fc5 a H14 ic^L 
TcX 0 t£^f <i v/y^xo- y3 >\ ^ ^ ^ ^^-^ i: 6 

mm % wm-r % r > ^ T ^ 7t Q 
[0121] Bi 2 1 taa;&^^^ffi£^T~>y 3 

^StEO^FfcMft K— ^°J14 5 ±{^y^fy^7 ^4 
2*«J5aLT«HI£i»2 1 >»jBtLfc«^^bfc 0 r O 

[0122] 

Pe*tT9*-fei:it^LT, ^^y^^^l^rL, x-f 

[n 1 ] ^^mtr'mt&LtcCMPi&mz^mxfroz 
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[1212] fie5SO^rifeT-CMP$:nofcar'&<0fflC0WBiS 
[S3] **?^O^i£TCMP?r?7ofc»^OSBOWB 

[1214] (a) ttCMPW^K!pK^ia«ISISOBrS«5tS: 
*1"I2L (b) ttCMPa<DK!^OEil*SSOISfH«3SSr 
^1-|H, (c) taCMP^OKf|-o¥ffiI2|-Cfc5 3 >S 
*3, *U*ti: (b) OBrffifi£«T-*5o 

[I215] (a) ttrV v'^'Sr^-TEK (b) ttitn — 

[16] *jg^<oS!i*Sr?Si-H"Cfc9, fiMfc3ft<£> 
(b) tt*«^0*ffi-ccMPS:*TofcK:J|^<03i 

[1217] (a) (4ffi5teO*fe"CCMPSr?T-3*:K^<751Sr 
ffiSk (b) ti**W^^ffiT-CMP$:«ofcK**C0Wf 

[1218] (a) fiSE*(0*STCMP iff ofcKS^ff 
Ii N (b) jStCMP Jffo tKSO»r 

[1219] fE<7)p H-BMfc«5£«&l2lT-fc5o 

[12110] ^zc^i^ttfR^WBSJ^^Tyu^ -^?S3ia« 

[Ull] {6*OCMP^Dt^S:/Tttt?SBIt*)5o 

[S3 12] ^S^OCMPyn-fe^Sr^-f-ljlB^H-Cfc 
a o 

[12] l 3 ] *3693t£j: 9 CMPB85S=3* K<Ol£«#>*Sr 

[12114] (a) tt^JKWBTKI-iO^aiattSr^fiiiU 
fcK3|sfO«BB«5gS:*-rS. (b) EWW^ffiBI-Cfc 
5 0 >S*3, (a) ^B»ffiffi:lt^fc5o 

[1115] (a) tt*«^coWB?i*^J:t9#JBEI«Sr?g 

j&Ltc&n<Dffimm&%7Fi-m, (b) fiKi&^spsoE] 

"Cfc^ 0 (a) <0WrS&«-C*>3, 

[12116] (a) (i^-— CMP(Ci<9iaftfflA s ^y 
^>^S.n/cKJ»co»rBB*5SSr^i-I2l, (b) ttKAtt 
*5ftcj: 9 ^s/^v^*»*JUfcl2lTfc5o 

[Hi 7] (a) tiCMPlW<0KJpfO^7^lFB<0Bfffi« 
ig£*1"l2k (b) «CMPS&OK!pl-07 w 7^fflOBfm 
fllitSr*i"l], (c) ttCMP^coKW^^iBBlTife 
3o (b) OlSfffi«tBT-*5 0 

[12118] (a) tt*3^0WfiiK(- i 9 #BE3*£JK 

ffcLftun^mmm^z^'t^. (b) ttBs^iat 

fo5o (a) <0$rmffiL»T'fc5 0 



[12119] (a) tt*3S?BOflFBjffii-i: 9 =f^T^^^ 
H2k (b) ttK**O¥ffil2T-&?>0 (a) <^ 

[12 0] (a) tt^lgB^OWBSJi-ioT^^^^x 
gffic^L^iZ^- X o TJgJt Lfc^r^^W-EL ( b ) 

[112 i] *&w<Dwmm\^x<>xmfa<D%:nm±^7' 

7 ft Eieft £ JBfS u /ttl^f £ o iff S H r* h 6 c 

[U2 2] (a) ^ y^Oi^^^PtCM 

PSrffo^KWOE»ffl^»faDH, (b) fiKWOspffi 
itfe^o (a) (7?Sfrmfi[«-Cfc5, 

[123] #*i!J30WBffi£ffl^TCMP3£BO h/u^ 
«^«d»b».ft«fctiLfc^**^"t"l2|-CfcS, 

[124] ^m<o^mm^m^x%m^^h ! ^^ 

«i£tSL)tSS*er^i-l2|-r-fc5o 
[132 5 ] ®ffi£$trWB?S«:fll^"CCMP Srfrofcffil 

[132 6 ] m<omiztyb^mMmzteti-%!%i£M&<vm 

*Scu 17-IS#, i8-/^^y^/<y K, 2 1- 
Cu, 2 2- TiN, 2 3 : HSOE*W85^S i 
0 2 m, 2 4- BPSGBS, 2 5-WK-7*|^ 
»Kd5?gfiJSixft:S i Xffi, 3 i-2«@<£>CuE», 
3 2 ■•■ lBloc uE49<o-r-f yy^'(cJ:ot2li^ 
^jmOQ0^(C^$^fc^:J^^^W^ , 9. 33-1 
il^Cu E»5ff«^>^ o — ^ 3 >^ J:ot2il Olfi 
aWOQfl*(c«riKSttfc^JRIB!OWB»9, 34-H 

i 0 2 JBt, 3 6- lIltOCuiaS(7)f^v^^ 3 7 
-HIOCuiEi«ESOsD-v?3 >\ 38-lil 
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